SUMMARY
Obstructive pulmonary vascular disease (PVD) was evaluated in lung sections taken at autopsy in 53 patients with complete transposition of the great arteries. Twentythree had intact ventricular septa and 30 had ventricular septal defects. Children of similar age and associated defects had widely differing degrees of PVD and presented a spectrum of disease. In a small number of patients, the presence of pulmonic stenosis (congenital or acquired by pulmonary artery banding in infancy), a small ventricular septal defect, or a large atrial septal defect was not protective against the development of severe PVD. The findings of this study demonstrate the need for thorough hemodynamic evaluation of patients with complete transposition of the great arteries prior to repair by present technics. In Blocks of formalin-fixed pulmonary tissue were cut from the periphery and hilus of the upper and lower lobes of each lung so that a total of eight blocks was taken in each case. At least two adjacent sections 7 ,u thick were cut from each block and stained with either hematoxylin and eosin or Lawson's elastic tissue stain with van Gieson's counterstain (ELVG).
Each section was examined only with the knowledge that transposition of the great arteries was present. Structural changes in the small pulmonary arteries were graded according to the Heath-Edwards criteria.5 Each section was examined by two of the authors, and an independent assessment of the degree of PVD was made. When assessments were in conflict, the sections were reviewed and a consensus reached, usually in favor of the lower grading of PVD. After the histologic findings were graded, they were correlated with age and gross anatomic diagnosis. septal defect after 6 months of age, even though pathologic changes in pulmonary vessels in patients with ventricular septal defect and normally oriented great arteries are rare before 2 years of age. 9 While the presence of a ventricular septal defect apparently leads to longer survival, a high incidence of PVD occurs at a young age in such patients. The presence of a ventricular septal defect, however, is not necessary for the development of PVD, as pathologic changes of grade 2 or higher were seen in six of the 12 infants and children without a ventricular septal defect (associated with a large patent ductus arteriosus in three). In addition, two children with only small ventricular septal defects had grade 2 and 4 PVD at age 2 years and 22 months, respectively.
Results

Patients
The presence of pulmonic stenosis was not a guarantee against the development of PVD. Both children without a ventricular septal defect in whom significant pulmonic stenosis was evident at autopsy were free of PVD (grade 1 It is apparent, therefore, that children of similar age with transposition of the great arteries and similar intracardiac defects present a spectrum of PVD. Neither pulmonic stenosis, natural or acquired, nor the absence of free communication between the two circulations at ventricular level is necessarily protective against the development of PVD although in most patients such protection is apparent. Whether this spectrum of PVD in transposition of the great arteries will be altered by vigorous attempts at palliation in neonates and infants is unknown. The creation of atrial septal defects to allow better mixing between the pulmonary and systemic circulations and to relieve left atrial hypertension and, in addition, the creation of pulmonary artery stenosis in selected cases may slow the development of PVD. Our Autopsy showed the ventricular septum to be intact and pulmonic stenosis to be absent. Atrial reconstruction appeared adequate without pulmonary or systemic venous obstruction. Mild coarctation of the aorta (8-mm lumen) was present, and the ductus arteriosus was obliterated. Pulmonary vessels had grade 4 changes (fig. 4) .
Severe PVD was present in this case despite the absence of severe left ventricular and (presumably) pulmonary artery hypertension. In addition, hemodynamic evidence suggested that pulmonary blood flow exceeded systemic blood flow. Children of similar age and associated defects had widely differing degrees of PVD and presented a spectrum of disease. The presence of pulmonic stenosis (congenital or acquired by pulmonary artery banding in infancy), a small ventricular septal defect, or a large atrial septal defect did not always protect against development of severe PVD. The findings of this study demonstrate the need for thorough hemodynamic evaluation of patients with complete transposition of the great arteries prior to repair by present technics. In addition, operation should probably be performed as soon as technically feasible.
